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(54) LASER BEAM MACHINE WITH PLURAL BEAMS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a laser beam machine having high 
functions such as the cutting and the welding of a thick plate, etc., by 
providing a variable focus lens making a part of laser beam a focus 
position different from other parts along an optical axis so that the 
variable focus lens is adjustable to put in and out to the optical axis in 
the inside of an optical system. 

SOLUTION: An optical system has an optical fiber 10, a collimator lens 
11 making an outgoing light beam from the optical fiber 10 a parallel light 
beam, and a variable focus lens (semicircular notched lens) 1 2 for »s&: 
making a part of a beam from the collimator lens 1 1, for instance a half 
S, a short focus along an optical axis and making the remainder half L a 
long focus. The beam which has passed through the collimator lens 11, is 
deformed slenderly along the laser beam machining direction by a 
cylinder lens 13 whose cross-section is a semicylinderical type, and is 
allowed to surely reach inside a melting hole which is a weld portion on a 
work A variable power lens 14 is movably arranged along the optical axis 
in the poststage of the cylinder lens 13, and the focus position of a laser 
beam is allowed to change by the movement of the variable power lens 
14. By image-forming the beam which has passed through the variable 

power lens 14 by an image— formation lens 15, the beam waists of two focuses are formed in the optical axis 
direction. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 



[Date of extinction of right] 



3 



a© wmmft (jp> 



<12> & ^ m (A) 



(lDfcWrttJH&BISMJ 

#^§2000-210785 
(P2000 -210785A) 
(43) &B8 B ¥JS12^ 8 £ 2 B (2000. 8. 2) 



(51)IntCL' 

B 2 3 K 26/04 

G0 2B 13/00 

HOIS 3/00 



F I 

B 2 3 K 26/04 

G 0 2 B 13/00 

HOIS 3/00 



r-<n-n##) 

C 2H087 
4E068 
B 5F0 72 



(21)UiSS# 1$K¥1 1-16522 


(71)fflSA 


000006208 








(22)tflHB ¥«ll¥l^26B (1999. 1.26) 








(72)3S9i# 


Sffl 3* 
























A*j&js^t^i#Bn9fs 2 tb i * i n 










(74)ftSA 


100078499 






^3S± ft5 ffiflJ (*2«) 








(54) isimv&m sfjnise 



(57) [fgft] 




D7.5.09 



1 

[#ffFW*<D§BB] 

±12 U— m<DX%<D~3MZXmzY^ T±12 U— 9* 
12ft¥£rt£T±12ft$iiit;:fl Ltti LAftpgRliBcBEB 

[If ^« 2 ] mxm i icts^r, ±m\s-*fft<D>p* 
^iRjt^oT^v^-+f7 l di:-r5^ , J>K'J*;l'b>'X 10 
Bo 

cw«« 3 ] i tfc^T, ±ie u-+fft<Dft3i 

4 ] BaR^ l ti3V>T, ±f2b— <fft<D3t£ 

ttzm&z-^u-vtoTmm* 20 
75fflfc«R»w*- s «fc 5 KaftflosttAu:/****. 

s wsl t* - a u— »r mifiB. 

[^©SMffl&l&BJH 
[000 1] 

|p]±£-£fc1g|&e-AU— FiraiggKM-TSo 30 
[0 0 0 2] 

1 0 0mm~2 0 0mmi:^oitISOM 
[0 0 0 3] ^$rtt£&3W±^&t£7j£ft 
ffll^nTV^OT'feS*^ Helmholtz-LagrangeO^ 

Agti*# < ft ») s *ftx*;l/#mg#ffiT LT L t 
[0 0 0 4] frfr3HgK8BLT#8E#&fcJ\ 2fi 

mJz<tt\,^cticmmvrc{D-?&zi)\ 05, 0 6tc 

JtSSrtfc^-9-eXUXAO 2^AnT^m*l^-¥SF«9 50 



If PjS 2000-210785 
2 

£T2j5£#82-eT£i3t£-e\ 0 3 ©KfOB-LJ* 

[0 0 0 5] £fc, B6fcH3V>Ttt, U>X0 5©JS#T 
**as»WCSit, *i&K:a!BSf*©*aSRjSU>X0 5 
Sfc*©Sfc?>teffiJBff*©S*Sj£il':'XO 5Lt*- 
ttffcLTil*., tfkT-AO ltOI/>T2lMfcL 

[0 0 0 6] 

C^tfWaLidk-rsRH LfrLfc#5, ±i$© 

flsfTStBfcfcl^T fe, 0 5 fcgtfSf* 0 3 <D±®jgS!K 

[0007] ±3s©raHfc«*. ®mmw. 

A b— tftQXgg©a&* i ft T 5 „ 
[0 0 0 8] 

[Si^*fi?j*1-^fci6©¥g] ±3z£©@tt*51fi5rrs# 
Wcfei^T* ±15 IfJttOJiesKflO— ep»*5tt«lciSo 

T±i2 u-vmmtDm tmz mmm ttz&m 

^UyX^±f2^^rttcT±l2^fflt«bttl LXtim 

[0009] m2co%mt. m 1 <d»hk*i^t» ±12 

U— 9 ? 7t©'>^< i:tSm^fiSil€>^¥^t±f2U- 

KU*;l/U>X*EHL.fc<ii:*1tai:r*. 

[0 0 10] 3t3 0»iP!«\ * 1 OWBlc*^T, ±12 

[0 0 1 1] S4 056Wtt, »10JWIEi3^T» ±12 

[0 0 12] gSOSEWtt, JB4 0»Wfc*^T, 

[0 0 13] H605ffll«\ S5©»^VT, %ft 

fflos^u>xfc«cTaaffloEfiu>x*«Afe 

[0 0 14] 

awon*©«!6o-0a*KiB-r*. 0 1 «> 



(3) 

3 

©-SB S 4)tUEiftoTSijS t?5rctb<D%M&l'> 

x rnvkzuyx) 1 2^w-r^o c©i§^ 01© 

£LTfc^ C©fc46g£y£U>Xl 2&¥RJB:|*;©*?] 
D^l^Xtcfc^fi^tiSo 

co o 1 53 yt^^mcr^r^mMuyxi 2© 
rmiaz, &m^&zm<Di/v y?uyx \ 3#eb 

^ntt^o H<Di/Vy^\yyXl 3fi, n'J^-^U 10 
>Xi l *jIofc#Jfc££©b-1fft£cfc37-£©;!]P 
l;fift£^TfflS<i^£-e£k©T% 7-*±©?3 

©3JK3F©iPl tfeot^rtt U— If ft £itft-f § tc 46 

[0 0 16] ft^fcfcoT>"Jy£ > b>'Xl 3©&g 
£W\ g£U>Xi 4#ftWc?ftoT&I)WcEB£ 
ft-CVS. COSfSU>Xl 4tt, *©#*LkT*©fctt 
fc±»)U— 9*JtO^!USffi»*EMS-B:S»t6*?iU 0J 20 
Xi£mz (a) C^fi^tCSflSUVXl 4£^luSU 

>xi 2fflstifi^fe*^K»±, I'-fMWi 

tft'K 0 2 (b) fcjjVTiSfcigftuyXl 5iJ£i£ 
o*tffci§i=rfc:«, U-+fft£ft#gluS£ft£o &t>\ 
gUSl^Xl 2£iIofcft3iSi:iI6&^ftjfcL£« 

Kt>asfiu>xi 4©^ijic=tt»ffi^^nfci9, HA/^ 

[0 0 17] ^SU>Xl 4 fc^tiig® Uy X 
1 5 tc J: 0I6«* tu )tlttlRl(C-l,SO^-i.')X7 30 

[0 0 18] ST, *«W©HSfi©«SS©«Hltt±ao 

0ijx.tf0 3 fc^-fi 9 £ U— tfSRSJSai 2 0 J: 

©T'feSo fl*tfSUS#*9J«*5fc£fct>H3 
(a) ©$D<«Mg#2 1 TN©TBWdRttttK©S4 
SiJOlfc&ga U— »f x^Uip-tf^ft < T-Ttrtm 2 40 

— if3tsoe-Aaut«**< um2 2tH*r*ft 

«©««USU— *fft L ©e-A3tUt*ffl*fWfc/Jv£ < f 

[0 0 19] 3Efc % 03 (b) <DiB<m^mt2 1 TK 

3iusc*'jN* < umomm^u— !f*L©tr-A5sa* 

8^58£©8KMfca!l*WT?*5. 50 



2000-210785 

4 

[0 0 2 0] ±2G©l23©0iJfJ, -0>J%^Lfcfe©T*& 

£© u— «f ft s © tr-A^s-^s^© u— *fft l ©e 

[0 0 2 1] JJSOKWKfeoTtt^tU^X-pfeS 
m.M&UyXl 2£#P3JgttfcL£©T*££^ ft£© 
Rfl#flfc«»ffl0iAtf9O' -ro4ffl4:*M 2 0* r 
o3fflUVXffl**g*.TEB-rscfcfc:J:»K 4j£y±i 

iUSbyXl 2£¥R (18 0°) T*£< 3/4P3 (2 

7 0° ) tLm$%isvxim^vm£*zmo)K&m 

[0 0 2 2] $fc, ->'J>^U>Xl 4&JU-+fft£'7 
- * © i PI 73 til lz m o T iffflS < T 5 46 \z m x. © T* 

©T% 3tJft©-gPSj»tH:2/U>^UyX*«(Aftu^ 

[0 0 2 3] H£> ^U>Xi 4*IBa»fJ-r*«:i: 

«t o % u— »f 3t©jijStiii%*»jS»!:ss-r s c t *< 

T*££„ LfctfoT, C©|g£, SJSfeSU^Xl 2^ 
{gbyXi 4©JBtt J f»fflift»i:«fc0fiSv^4^«lfc:i-3T 

[0 0 2 4] H4ttSSiai*7-i'fcL-rY AGU-lf 
JCct§iSffi^SI^»T<5!l*^-rfe©T-fe'3, ^Wltc^Wii 

fi£*©l e-AlciSftlW, ±St±*ffilT*©2e-AT- 

©^j»T#tt*^-r t ©r-fe 

[0 0 2 5] 

[^?l©^«] fiUiWW Lfci o ititf , * 
©a^^TSo U— ff*%3t¥^*^LT7-^tc!l 
m%\s— *fiPXSSJC43V^T, ±H5U-1f)fc©^© 
-»»*3tttt »o T±E U— If *©ffi©SP^i:S*5 

M^fiSii-r %mkM\syx*±mt^%uzx±mt 

■tfinit67J*[p]±S-a:5 c fctf-p* So 
[0 0 2 6] Sfe, ±EU— 9*3tt© / J>4< fcfefijBUSfi 
■ft ©3t¥36 1 ±12 U— If i S iPI73 IrI K » o T IB 
^U— IfJtfrss/U > KU *;l/b>X4ESLfcC £ 

[0 0 2 7] ±gU-f^OMO'>S< 
*^t^ffiil*^^S^^U^X**ttl73(pIfCj9o 



[0 0 2 8] ±fBU-— yyt<DXM<D-&ftRtfi&<D®ft 

[0029] msi^x^Etei^x^n^n^ 
ra©ffim&!HiE] 

[0 l ] *«Wfl^tM0B«OH»O*iaH. 
[0 2] SfiU>X*»»S-&fe»&0«»Ho 



(4) 1#r?9 2 0 0 0 - 2 1 0 7 8 5 

6 

* [03] tfK J f>JP2»c#fcL;fcU--»ftt©*ai8*3Vr 

0o 

[0 4] JM&Httt^oMHSftH. 

[0 5 ] 2 S^©*^Oftff affi<D-ffilO**H. 

[0 6] 2Sj&£©tfcfc0»©8ffiK0. 

1 2 aafcjfituyx 

13 v'U^UyX 

1 4 asftu^x 

*10 



* 12 l 



can 




(0) 12 14 



[02] 



oiu-*e-* 



***** £ 



[05] 





03f* 



(b) 




[04] 



0.1 0.2 0.3 0.4 
Cutting speed v (m/min) 



0.5 



[06] 




(5) 



000-210785 




^«»iS?i > m^#Hjir^2Ta nit 

(72) mm <s* mm 

mmrn^imw%m 2 t@ 1 s 1 * 



02)%.®% mi mm 

F 2— A(#%) 2H087 KA26 RA07 SAOO SA86 
4E068 CA11 CD04 CD14 CE07 
5F072 AB01 KK30 MM03 YY06 



